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(54) HIGH HARDNESS COMPOUNDED RUBBER COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rubber composition which maintains high hardness and has improved 
dimensional stability, when processed and improves the durability of tires. 

SOLUTION: This high hardness compounded rubber composition comprising 100 pts.wt. of rubber components 
(a)+(b) comprising 20 to 80 wt.% of (a) a high cis-high vinyl polybutadiene and 80 to 20 wt.% of (b) a dienic 
rubber except the component (a), and 60 to 100 pts.wt. of (c) an inorganic filler is characterized in that (1) the 
microstructure of the component (a) comprises 65 to 95% of cis-1,4 structures and 4 to 30% of 1 ,2-structures; 
(2) a relational expression between a 5% toluene solution viscosity (T-cp) of the component (a) at 25° C and a 
Moony viscosity (ML1+4) satisfies the following expression (I): 1<T-cp/ ML1+4<6...(D; and (3) the vulcanization 
product of the rubber composition has a type A durometer harness of >70 defined by JIS K6253. 
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»S L < 1 : 0 . 1-1:10000 T65o ttffltric 

[0 0 6 7] ^RWfcfc^Ttt* ttJdtJRkUT 

Mtc, (D) ^^bTTk^ip-r^c^^W^UV^o 
(C) «»Offlt7;l/5-*^ft«*i: (D) im<0 
7kt(D*>Wt (C) / (D) £?£L<teO. 6 6- 
5T*$0, «fct>ff£L<ttO. 7—1. 5TM Q 

[0068] MtK^oSEAnioytt. mc, ©jiga*^ 
»fltosdK(c (d) «#*aaou (o ia#*js*n 

Lfc'ik, (a) (b) rt#*ttKoMSW5T*ia-r 
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QMS? ^ KfS^x /v-XK/^-^: 
»JK<D»&«jlc: (D) (C) *»*S«PLfc«, 

(A) (B) «»*ffi*oi«»-eSj!in-r*o 

[0 0 6 9] £/cS-&B#tc. ^tcjEi;T7K^«^^ 
^Ct^f§o 7k*0#ffi««, ttayxvi*;!/ 
ic^bT. »f L<tt5 0 03'J*;I/tt"F> 
2 0tllEtl2LttmD, tt)»$l<tt50 
3'J*;l/WT, 20°C1MBETM. 2 LW"F 

[0 0 7 0] CCTl^f7?yx^/7-t 

[0 0 7 1] 7^^x^yv-W(^V^bX 
1 , 3 —^y&i/jLy, 2-x^-l, 3- 7^^x 
2, S-^f^^^xx 2-^;l/^>'*v ? 
x> N 4 2, 4-^if^XV 

*if<o#tfa:^x>, x^i/>. ^aifi/x 

20 K ^ry-2, ^fV7fX ^>*r>- K 4-^^ 

;l/^>7^>- 1 . ^\**.y- 1 . ^-^t l >- 1 m<Di¥EL 

i/W^Z/Zi/ZLZ/^ 5-xf Uf>-2-/;l/*W> 
>\ 1. 5-^**^x>«f(DIPKf8^*U7-f 

[0 0 7 2] g-&#ffitt, tt£MKii&<* *«fi^ 

>\ 2-^7 L >^cr)^U'^-r >IR«fb*JK, ^*^;i/X 
[0 0 7 3] *»Mfci3V^Ttt. ±!E«ttMt*ffi5£<oiB 

[0 0 7 4] it^sa^- 1 0 0 — 2 0 o o c(D%&mt>m 

*L<, -50—120 "COlBBtfWfcSFS Ll/^o fi 
*»Mtt 2 1 2 ntOCH^S L < , 5»-6Bf 

[0 0 7 5] (a) U^^x^xfA (b) 

50 7^>'x>aA (BR) . Affc*^ L < 



-6- 



II 

n>>7$zsJL>32± (SBR) , 3zMdtl±[ #D-rv 

x^U^yalf l^>^x>rf A (EPD 
M)\ xhU;I/=Tk (NBR) , y^Jldtl* (I I 
R) , ^an^U^dTA (C R) 42tf»f5ti§o 
[0 0 7 6] £fc, cn^rfA^SI^ ffilA^fflfk^ 

[0 0 7 7] *3Bili<0 ( c ) rt^OdTiHSWlJfcLT 

«3S#Jtf * D . L < W\ UFTStf 9 0 n mtt 

T\ Vttfr^&Xs—Y (DBP) »I^7 0ml/ 
1 0 0 g&±<0;*7— M*-l£, FEF, 
FF, GPF, SAF, ISAF, SRF, HAF m& 

[0 0 7 8] *»MOdrAe««f«>fi^W'&t4. Sv'X 
-Btol/^'J^^xv (a) 2 0-8 011%^, 
(a) »^xy^nA (b) 8 0-2 0M%£ 

^e>*sdTA«^ (a) + (b) i oomm^tmm 

WMM (c) 6 0-1 OOllSPT^o 
[0 0 7 9] =fAS?SiaiJ^6 0«»R«TT*Si:J¥ttl 

[0 0 8 0] *»W«0iS«ftE*=fi*llB**«. SaBBS 

[oo8i] *«wo=fAfij«Wte:tt, i&mia&VT, 
bum®. mmahm. mtmstnu mmu ^un**^ 

[0 0 8 2] ipSHBfcLTti. »»i<oip8IWJ, flflJ^fcTBIt 

[0 0 8 3] tmshmtLTit. ^(omm&jm, 

***?i<Tm, rrv-frm, ^^i^m. 
[0084] ftmmtisTit, mmtuvisv^ msa 

[0 0 8 5] «ftR6±*JfcUT«, 7^y«^h>^ 
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[0 0 8 6] yn-tXt^/WJ:, 7nvf^7^ * 

[0 0 8 7] *»WOdTAj|H«*<Oj!lD8H»t± J I S K 

6 2 5 3\cM7£ZnT^&#^7ATzLU*—$mmtf 

7 0tt±Tfe5 o 

[0088] *awodrA3Hric»«. *rafi**Bsfbo 

[0 0 8 9] 

o TSo /Co ^>X 7 4 0 cm" 1 . h7 ^X 9 6 7 c 
m'\ l£x;b9 1 0 c m" 1 0®lR!S«Jt^6 ^ ^ o^ig 

[00 9 0] [tj] ti, h ;i/x >jgfflre 3 orcoiSfin? 

■JIMLfco A-x-lfiJg (MLh4) JISK6 3 0 0 

te*»LTBfigLfco h/i/x:ys?8ttfie (Tc P ) 

20 #'JV-2. 2 8g£r h;bx>5 0mlfc?g»L7£:^ fli 
*JSi:bTttSfi-«iEfflS*}« (J IS Z8 8 0 9) ^ffl 
V\ ^-vy^^xVX^DteSffNo. 4 0 0^fffllt, 

2 5°CTiiJ^LfCo 

[00 9 1] SPSSrf A(B«*OWtt»*0* -5 IcfMffiL 
[0 0 9 2] gfi: J I S K 6 2 5 3 IC^DT^-f 7 
[0 0 9 3] E»3MBg»: J I S K 6 2 5 5fcl*fiU 

t, aa7?wjebit«« l^ioot ltjmr-pimbl 

o°c, /^wi/ias ; 7 o°c, #v*as ; 1 o o°c. x^> 
y a^eher ; 7 s r pnu &^nm ; =mm\ 2 

Omm^fflli (L/D = 8) «:ffl^Tffl!J5£U Jt« 
111:1 OOfcLTttR-CIWULfco »Btffcfc#^«£ 

^>r x x ; i/tt/h s < s»t * a o 

tan^: WhU7 *ttiSltt3»tt»iJ^*«*ffl 
V\ fifi : 6 0 °C. MI^gS( ; 10Hz, ; 2 %T? 

WJ6^Jt«« l^lOOi: UTSKTIffflSLfco Jg»# 
40 if t a n 5 «/J>* < fijSFTSSo 

[0 0 9 4] (###Jl) (iSS/X-iStrx;l/*U^ 
S^XVO«Jt) 

a*«»bfe8lffaif*5 L<D*—hZ\s—7lC3 Ow t 
%tD 1 . 3 -7^^x>*tWt5 h;l/X ViSJS ( 1 . 
3-7^yx>:8 14g) 3. 5 L fctt&A.TfSlff'r 
§0 Tk^^X^raiAbTO. 0 9 2 kgG/c 

m 2 JE^/-c^< b/co 3 OtT^WtTh'Jx^l/ 
7/b^x^A2. 2 5 mm o 1 SWhUWr h 
^ (^-7/l/^P7x-;W ^l/-h0. 0 3 9 mm o 
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0. 0 2 6mmo 1 «r*BELT?8*nU 



4 0°C 



T*3 0»HM^*fTofc ( 



^ 2, 6-^- t -7 



- p - * U i/— ;l/ «r##*r £ x £ / £ -\ 7^ > 
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St/t -c p/MLJt«r*l. tC^b/Co 
[0 0 9 5] 





^] 

cis 


trans 


0 

vinyl 


ML 


T-cp(cps. ) 


T-cp/ML 


HCHV (*1) 


88.7 


1.8 


9.5 


43 


148 


3.44 


BR 150 (*2) 


97.2 


1.4 


1.4 


43 


75 


1. 74 


**iy35 (*3) 


36.5 


54.5 


9.0 


34 


70 


2. 06 



[0 0 9 6] (Jt««ll-2) 
fee #^T\ i&Sl 5 0°CT*3 O^ffl^UXftPBSL. f# 

2, 3ic7jkLTc 0 mtmomtimit. yfttfijett©** 



20 



[0097] tmm<DMj&mc*s^Ti,^ ma6o^>x 

BRRrfffi^XBRii^X^x;l/JS». 583H£» 

[0 0 9 8] 
»2] 





mmm-i 




mmm-3 


mmm-4 




HCHV 


50 


70 


30 


50 


50 


BR 150 
























m <*i) 


50 


30 


70 


50 


50 


N330 


70 


70 


70 


60 


80 




5 


. 5 


5 


5 


5 




5 


5 


5 


5 


5 


^7TP^ 


2 


2 


2 


2 


2 


^fL^lh^J <*2) 


1 


1 


1 


1 


1 


7JDfifrEig#] (*3) 


1.0 


1. 2 


0.8 


1.0 


1.0 




3.0 


2.8 


3.2 


3.0 


3.0 




75 


74 


75 


71 


79 




108 


115 


102 


98 


125 




103 


105 


102 


110 


97 


t a n s mm. 


102 


108 


105 


122 


98 



(*1) R S S # 1 

(*2) TVr-^AS (T 5: > t & V ^(DfiLfcW) 



[0 0 9 9] 
[§13] 
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15 




16 


ltfcfem-1 




[0 10 0] 


HCHV 





— 




BR 150 


50 


— 


fct. S/X-l. 4«Jfi^ 6 5-9 5%, 1, 2«JBtf 




— 


50 


3 0~4 %T«jS«"tlT, IO, 2 5 < C»CtettS5% 


MR (*« 


50 


50 


h/bX>rg?£ttS (T-c p) fcA-n-ttft (ML 1 


t-ry N330 


70 


70 


+ 4) <DM&ti\ 1 £T-c p/ML 1 + 4<6 




5 


5 






5 


5 






2 


2 




^<tm±m (*2) 


1 


1 




iDatEii^j (*3) 


1.0 


1.0 






3.0 


3. 0 






74 


73 






100 


108 






100 


98 




t a n s m& 


100 


91 





<*1) R S S # 1 



(*3) y^-fe^— CZ (N-S^n— 3f'> 

K 20 
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F £-A(##) 4J002 AC01X AC02X AC03X AC05W 

AC06X AC07X AC08X DA036 
FD010 FD016 FD020 FD030 
FD140 FD150 6N01 

4J028 AA01A ABOOA AB01A AC10A 
AC28A AC31A AC39A AC42A 
AC47A AC48A BAOOA BA01B 
BA02B BA03B BBOOA BB01B 
BB02B BB03B BC01B BC03B 
BC05B BC06B BC09B BC1 1 B 
BC12B BC15B BC16B BC17B 
BC19B BC25B BC27B BC39B 
CA02C CA32C CB02C CB05C. 
CB11C DB10B EA01 EA02 
EB13 EC01 FA01 FA02 GA01 
GA04 GA06 GA26 

4J100 AS02P CA01 CA15 CA16 

DA01 DA04 DA09 FA10 JA29 

4J128 AA01 ABOO AB01 AC10 AC28 
AC31 AC39 AC42 AC47 AC48 
ADOO BAOOA BA01B BA02B 
BA03B BBOOA BB01B BB02B 
BB03B BC01B BC03B BC05B 
BC06B BC09B BC11B BC12B 
BC15B BC16B BC17B BC19B 
BC25B BC27B BC42B CA02C 
CA32C CB02C CB05C CB11C 
DB10B EA01 EA02 EB13 
EC01 FA01 FA02 GA01 GA04 
GA06 GA26 
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